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(57) A printing system includes an information 
processing apparatus and a printing apparatus in which 
character image data transferred from the information 
processing apparatus is registered in the printing appa- 
ratus and the printing apparatus prints the same char- 
acter by using the registered character image data. The 
information processing apparatus includes a compres- 
sion unit for compressing the character image data to 
be transferred to the printing apparatus. The printing ap- 
paratus includes a registration unit for registering the 
compressed character image data and a decompres- 
sion unit for decompressing the compressed character 
image data. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to printing system, printing apparatus, printing method and information process- 
ing apparatus which register character image data from an information processing apparatus such as a host computer 
to a printing apparatus such as a printer and reuses image data registered in the printing apparatus when the same 
10 character is to be printed. 

[0002] The present invention further relates to an information processing apparatus such as a host computer for 
downloading font to a printing apparatus and a storage medium storing a font download control program which is to 
be executed in the information processing apparatus. 

15 Related Background Art 

[0003] A prior art printing system has a function to generate character image data in a host computer, generates 
character image data which comply with resolutions of a display and a printer, respectively, and transfers the generated 
character image data to the display and the printer to realize a so-called WYSIWYG print environment in which the 
20 same design as that displayed on the display is printed by the printer. 

[0004] In such a print environment, character image is transferred to the printer character by character A method of 
storing the transferred character image data in the printer and reusing the stored character image data when the same 
character is to be printed is adopted in the prior art. 

[0005] However, in the prior art printing system, when the character image data is transferred to the printer, the 
25 amount of data to be transferred is large and a print speed is lowered compared to a case where the characters are 
printed by using font information such as type of font, size and modification and character codes. 
[0006] Further, when the character image data is stored in a RAM of the printer, the amount of the character image 
data is large and an available capacity of the RAM is small and a print processing speed is reduced. 
[0007] Recently, the WYSIWYG (What You See Is What You Get) environment in which the same design as that 
30 displayed on the display is printed by the printer has been realized by providing a mechanism for generating the char- 
acter image data in the host computer and generating the character image which conforms to the resolutions of the 
display and the printer, respectively, to the display and the printer. In such a printing environment, it is necessary to 
transfer the character image data to the printer. In the past, when the printing is to be made in this environment, a 
method for transferring the character image data character by character (character image drawing) or a method for 
35 storing the transferred character image data in the printer and reusing the stored image data when the same character 
is to be printed (character image downloading). 

[0008] In the method for printing by the character image downloading, it is a common control method to select a 
group of characters having the same character attributes (font name, character size, cell size and character modifica- 
tion) as a character set and identifying the characters contained in the character set by the character codes. In this 

40 case, the image data of one character is represented by a combination of the character set and the character codes. 
[0009] In order to control the character printing by the downloading from the host computer, data to indicate whether 
the character image data of the character to be printed has already been downloaded or not is required. Accordingly, 
the data indicating whether the characters have been downloaded or not is used for each character set. Hereinafter, 
a data area in which the data indicating whether the character has been downloaded or not is referred to as a registered 

45 character code control table. The data requires at least one bit to indicate whether the downloading has been made 
or not for each character code. Alternatively, all characters contained in the character set may be previously downloaded 
but in the character code set in which the character code is represented by a plurality of codes, the amount of data is 
huge and it is not practical. Accordingly, the above control method is required in downloading the characters in Japa- 
nese, Chinese or Korean. 

50 [0010] The downloaded control memory required to attain the above needs at least one bit per character but if a 
memory having the number of bits corresponding to all character codes (for example, several thousands to ten and 
several thousands bit for Japanese) is prepared for each character set, a memory in the host is pressured. In actual, 
when the printing by the downloading is to be conducted, the number of characters that can be registered is normally 
limited because of a limit in the capacity of the RAM on the printer. Accordingly, in the prior art, a maximum number of 

55 characters that can be registered is set for each character set, memories each for storing the character codes which 
correspond in number to the number of characters are provided and the downloaded character codes are stored therein 
a list form to control the downloaded character codes. Each time the character image is downloaded, the data indicating 
that it was downloaded is recorded in the registered character code control table, and when it happens that the down- 
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loading cannot be performed during the printing, the printing by the downloading is stopped and other printing method 
(for example, the image drawing) is selected or the previously downloaded data is deleted and the new data is down- 
loaded in the emptied area. 

[0011] In the prior art method, however, once the upper limit of the number of characters that can be registered is 
5 reached, the image data of the frequently used character image cannot be newly downloaded. 

[0012] Further, since the downloaded character codes are controlled by the list, a long search time may be required 
to determine and record whether the character image has been downloaded or not even if it is the frequently used 
character image. 

[001 3] Further, when the character registration control table is prepared to store the character codes of the maximum 
io number of characters which can be downloaded for each character set, the memory size on the host becomes large 
and may not be secured. 

SUMMARY OF THE INVENTION 

15 [0014] It is an object of the present invention to provide printing system, printing apparatus, printing method and 
information processing apparatus which reduce the amount of data to be transferred from an information processing 
apparatus such as a host computer to improve a printing speed and a printing processing speed. 
[001 5] it is other object of the present invention to provide an information processing apparatus which always permits 
the downloading of a frequently used character and a record medium storing a program to be executed in the information 

20 processing apparatus. 

[0016] It is other object of the present invention to provide an information processing apparatus which reduces a 
time required to determine or record whether a frequently used character has been downloaded or not and a record 
medium storing a program to be executed in the information processing apparatus. 

[0017] It is other object of the present invention to provide an information processing apparatus which reduces a 
25 memory size required for a registered character code control table and a record medium storing a program to be 
executed in the information processing apparatus. 

[0018] In order to achieve the above objects, the printing system of the present invention comprises an information 
processing apparatus and a printing apparatus in which character image data transferred from the information process- 
ing apparatus is registered in the printing apparatus and the printing apparatus prints the same character by using the 
30 registered character image data. The information processing apparatus inclines compression means for compressing 
the character image data to be transferred to the printing apparatus, and the printing apparatus includes registration 
means for registering the compressed character image data and decompression means for decompressing the com- 
pressed character image data. 

[0019] In order to achieve the above objects, the printing apparatus of the present invention for registering character 
35 image data transferred from an information processing apparatus and printing the same character by using the regis- 
tered character image data comprises registration means for registering the character image data compressed by the 
information processing apparatus; and decompression means for decompressing the compressed character image 
data. 

[0020] In order to achieve the above objects, the printing method of the present invention for registering character 
40 image data transferred from an information processing apparatus in a printing apparatus and printing the same char- 
acter by using the registered character image data comprises the steps of compressing the character image data to 
be transferred to the printing apparatus by the information processing apparatus, registering the compressed character 
image data in the printing apparatus, and decompressing the compressed character image data. 
[0021] In order to achieve the above objects, the information processing apparatus of the present invention in which 
45 character image data is transferred to a printing apparatus, the transferred character image data is registered in the 
printing apparatus, and the same character is printed by the printing apparatus by using the registered character image 
code comprises compression means for compressing the character code image, and transfer means for transferring 
the compressed character image data to the printing apparatus. 

[0022] In order to achieve the above objects, the information processing apparatus of the present invention for down- 
50 loading font of a printing apparatus comprises determination means for determining a frequency of use of the font to 
be printed by the printing apparatus, selection means for selecting a first control table when the determination means 
determines that the font to be printed is of a high frequency of use and a second control table when the determination 
means determines that the font to be printed is of a low frequency of use. 

55 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] 

5 Fig. 1 shows a block diagram of a configuration of a printing system, in one embodiment. 

Fig. 2 shows a flow chart of a character printing process routine by a printer driver of a first embodiment. 

Fig. 3 shows a flow chart of a registration determination process routine for determining whether character image 

data has been registered or not in a step S22 of Fig. 2, 

Fig. 4 illustrates a case where character image data is derived from a font rasterizer, 
10 Fig. 5 shows a table of run length encoding, 

Fig. 6 shows a flow chart of a character flag set process routine, 

Fig. 7 shows a flow chart of a printer command decoding process routine executed by a printer 1500, 

Fig. 8 shows a flow chart of a character printing process routine by a printer driver in a second embodiment. 

Fig. 9 shows a flow chart of a printer command decoding process routine in the second embodiment. 
15 Fig. 1 0 shows a flow chart of a character printing process routine by a printer driver in a third embodiment. 

Fig. 1 1 shows a flow chart of a printer command decoding process routine of the third embodiment. 

Fig. 1 2 shows a flow chart of a character printing process routine by a printer driver in a fourth embodiment. 

Fig. 13 shows a flow chart of a process in the printer driver for downloading a character image, 

Fig. 14 shows a flow chart of a process for determining whether the downloading has been conducted or not in a 
20 character image downloading control method which implements the present invention, 

Fig. 1 5 shows a registered code table for recording that the image data of each character has been downloaded, and 

Fig. 16 shows a flow chart of a process for recording that the downloading has been conducted in a character 

image downloading control method which implements the present invention. 

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0024] Fig. 1 shows a block diagram of a printing system in accordance with one embodiment of the present invention. 
It should be understood that the present invention may be applied to a single equipment, a system comprising a plurality 
of equipments or a system in which processing is conducted through a network such as a LAN. 
30 [0025] In Fig. 1 , numeral 3000 denotes a host computer which comprises a CPU 1 for executing document processing 
including graphics, images, characters and spread sheets (including table calculation) in accordance with a document 
processing program stored in a program ROM of a ROM 3 or an external memory 11, and the CPU 1 centrally controls 
devices connected to a system bus 4. 

[0026] An operating system (hereinafter OS) which is a control program for the CPU 1 is stored in the program ROM 

35 of the ROM 3 or the external memory 11 , font data used in processing the document is stored in a font ROM of the 
ROM 3 or the external memory 11 , and various data used in processing the document are stored in a data ROM of the 
ROM 3. Numeral 2 denotes a RAM which functions as a main memory and a work area for the CPU 1 . Numeral 5 
denotes a keyboard controller (KBC) which controls a key entry from keyboard 9 and a pointing device (not shown). 
Numeral 6 denotes a CRT controller (CRTC) which controls the display of a CRT display (CRT) unit 10. Numeral 7 

40 denotes a disk controller (DKC) which controls the accessing to the external memory such as a hard disk (HD) or a 
floppy disk (FD) which stores a booting program, various applications, font data, user files, edit files, character image 
data generation program (hereinafter font rasterizer) and printer control command generation program (hereinafter 
printer driver). Numeral 8 denotes a printer controller (PRTC) which is connected to a printer 1500 through a prede- 
termined bilateral interface (hereinafter interface) 21 to execute a communication control process with the printer 1 500. 

45 The CPU 1 may execute development (rasterize) process of an outline font into a display information RAM established 
on the RAM 2 to permit the WYSIWYG on the CRT 1 0. The CPU 1 opens various registered commands in accordance 
with a command pointed by a mouse cursor (not shown) on the CRT 10 to execute various data processing. 
[0027] In the printer 1500, numeral 12 denotes a printer CPU which outputs an image signal as output information 
to a printing unit (printer engine) 17 connected to a system bus 15 in accordance with the control program stored in 

so the program ROM of the ROM 13 or the control program stored in the external memory 14. The program ROM of the 
ROM 13 also stores the control program for the CPU 12. The font ROM of the ROM 13 stores font data used in 
generating the output information and the data ROM of the ROM 13 stores information used on the host computer for 
the printer having no external memory 14 such as a hard disk. The CPU 12 is capable of communicating with the host 
computer 3000 through an input unit 1 8 and can inform the information in the printer 1 500 to the host computer 3000. 

55 Numeral 19 denotes a RAM which functions as a main memory or a work area for the CPU 12 and can expand the 
memory capacity by an optional RAM connected to an expansion port (not shown). The RAM 1 9 is used for an output 
information developing area, an environment data storage area or an NVRAM. The external memory 14 such as a 
hard disk (HD) or an IC card is access controlled by a memory controller (MC) 20. The external memory 1 4 is connected 
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as an option to store font data, emulation program or form data. Numeral 1501 denotes a console panel on which 
manipulation switches and LED displays are arranged. 

[0028] The external memory 14 is not limited to one in number but it may comprise at least one memories so that a 
plurality of external memories storing built-in font as well as optional font card and a program for interpreting printer 
5 control languages of different languages may be connected. It may also include an NVRAM (not shown) to store printer 
mode setting information from the console panel 1501 . 

[0029] One embodiment of the present invention is now explained in detail with reference to a flow chart of a character 
printing process routine by a printer driver executed by the CPU 1 shown in Fig. 2. First, print data is received (step 
S21) from an operating system (OS) of the host computer 3000 or an application which controls the printer driver. 
w [0030] Whether the character image data of the character indicated by the received print data has been registered 
in the printer or not is determined (step S22). If it has been registered, a command to print the registered character is 
generated (step S28). 

[0031] On the other hand, if it has not been registered in the step S22, the character image data is acquired from 
the font rasterizer based on the print data received in the step S21 (step S23). The acquired image data is compressed 
15 (step S24), a command to register the compressed character image data in the printer 1 500 is generated (step S25), 
and the generated registration command is transferred to the printer 1500 (step S26). 

[0032] A flag indicating that the character indicated by the print data has already been registered in the printer 1 500 
is set (step S27), a command to print the character registered in the printer 1500 is generated (step S28), and the print 
command for the registered character is transferred to the printer 3000 (step S29) and the process is terminated. 
20 [0033] A specific example of the process of the printer driver (Fig. 2) is explained. The acquirement of the print data 
in the step S21 depends on the manner of implementation of the interface with the OS or the application which controls 
the printer driver, and in the specific example, the following print data is acquired. 
Print data: Code FaceName Point Style Pitch x,y (data 1) 



25 Code: Character code 

FaceName: Font face name 

Point: Character size 

Style: Character modification data 

Pitch: Variable pitch flag 

30 x,y: Print position 

[0034] Fig. 3 shows a flow chart of a registration determination process routine for determining whether the character 
image data has been registered or not in the step S22 of Fig. 2. In the registration determination process, a character 
registration control table controlled by the printer drier is used. The character registration control table indicates whether 

35 the character image data of each character has been registered in the printer or not. For example, for all character 
codes, registered or unregistered is represented by one bit per character. When the character image data is registered 
in the printer 1500, the registration flag is set at the position indicating the corresponding character in the character 
registration control table. In the present example, a font environment in which the character is defined by the Code, 
FaceName, Style and Point is assumed. Even if a different font environment is used, it is sufficient if sufficient data to 

40 specify the character in the character registration control table is included. 

[0035] In the present example, the characters having the same FaceName, Style and Point are grouped into one 
character set and one character registration control table is used for the characters belonging to the same character 
set. Each character registration control table includes the following contents. 
Character Registration Control Table: FaceName Point Style FlagTable (data 2) 



45 
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FaceName: Font face name 

Point: Character size 

Style: Character modification data 

FlagTable: Registration flag table 



[0036] In the registration determination process, variables to be used are first initialized (step S31). Then, whether 
the variable i is smaller than the number N of the character registration control tables or not is determined to check 
whether the last one of the character registration control tables has been reached or not (step S32). 
[0037] It the last character registration control table has not been reached, whether the FaceName, Style and Point 
55 of the character registration control table Table [i] coincide with the FaceName, Style and Point of the print data acquired 
in the step S21 or not (step S33), and if they coincide, the ON/OFF state of the flag FlagTable [Code] indicating whether 
the character of the character code Code of the Table [i] has been registered or not is examined (step S34). 
[0038] When FlagTable [Code]=ON, it is determined that the character has been registered (step S37) and the proc- 
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ess is terminated. When FlagTable [Code]=OFF, it is determined that the character has not been registered and the 
process is terminated. 

[0039] If the data of the character registration control table Table [i] are different from the data of the print data in the 
step S33, the variable i is incremented and the process returns to the step S32 (step S35) and proceeds to the next 

5 character registration control table process. 

[0040] If the coincidence of the data is not detected until the last character registration control table is reached, it is 
determined that the character has not been registered (step S36) and the routine is terminated. 
[0041] In the acquirement process of the character image data in the step S23 of Fig. 2, the character image data 
used for the printing is acquired from the font rasterizer in accordance with the print data acquired in the step S21 . 

10 [0042] The font rasterizer is a program for generating character image data of scalable font such as outline font and 
it is stored in the program ROM of the ROM 3 of Fig. 1 or the external memory 1 1 and loaded to the RAM 2 for execution. 
The data necessary to acquire the character image data depends on the specification of the OS which controls the 
font rasterizer. In the present example, it is assumed that all necessary data are included in the print data and the 
following data is transferred to the font rasterizer. 

15 Data for acquiring character image data: Code FaceName Point Style (data 3) 



Code: Character code 

FaceName: Font face name 

Point: Character size 

20 style: Character modification data 

[0043] By transferring such data, the following data is acquired together with the character image data. 
Data acquired from font rasterizer: ix iy DataSize ImageData (data 4) 

25 ix.iy: vertical and horizontal sizes of character image 

DataSize: Character image data size 
ImageData: Character image data 

[0044] In the step S24 of Fig. 2, the character image data acquired in the step S23 is compressed. Although various 
30 compression methods may be used, it is preferable to adopt a compression method which is effective for the character 
compression such as two-dimensional run length , MR or MM R because the original image data is limited to the character 
image data. In the present example, the run length compression method by the known Wyle coding is used as the 
compression method. 

[0045] Fig. 4 shows the character image data derived from the font rasterized. In the image data, it is assumed that 
35 the data at the left top point of the image follows to the data of the next horizontal line and the data sequentially follows 
to the left of the next lower line. Data 0 represents an off bit and data 1 represents on bit. Each image data is represented 
by 256 bits. The run lengths of the respective character images are shown below. 



E 

40 B 



36, 8, 8, 8, 8, 2, 14, 2, 14, 2, 14, 2, 14, 8, 8, 8, 8, 2, 14, 2, 14, 2, 14, 2, 14, 8, 8, 8, 4 

34, 8, 8, 9, 7, 2, 6, 2, 6, 2, 6, 2, 6, 2, 6, 2, 6, 2, 5, 2, 7, 9, 7, 10, 6, 2, 6, 3, 5, 2, 7, 2, 5, 2, 7, 2, 5, 2, 6, 3, 5, 1 0, 6, 9, 5 
68, 4, 11,6, 9, 2, 4, 2, 8, 2, 4, 2, 14, 2, 11, 2, 1, 2, 9, 7, 8, 3, 2, 3, 8, 2, 4, 2, 8, 2, 3, 3, 8, 6, 1, 4, 6, 4, 3, 2, 4 



[0046] For the sake of clarification, it is assumed that the image data always starts with the off bit (0) and the first 
value of the run length indicates the run length of the off bit. Fig. 5 shows a table of the coding of the run length. For 
45 example, when the run length is n, (n-1) is coded by a binary number and it is inserted in an area * to obtain the coded 
result. For the value 36 at the top of the character E, the data 10011 which is the binary coded data of 35 is linked 
following to 1 1 1 1 0 shown in 33 to 64 of the table to obtain the coded result of 1 1 1 1 01 0001 1 . Bit sequences of the coded 
results of the respective character image data are shown below. It is a coded version of the run length shown above. 



50 
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E: 111101000111011110111101111011100111011 
0100111011010011101101001110110110111101 
1110111101110011101101001110110100111011 
010011101101101111011110111011 
(149 bits) 

B: 1111010000110111101111101000101100011010 
1001101010011010100110101001101010011010 
1001101000011011011010001011011010011010 
1001101010101010000110110001101000011011 
0001101000011010101010100110100110101110 
100010100 
(209 bits) 

A: 1111101000011011110101010101110100000101 
1001101110010110011101101001110101000100 
000111010001011010111010001010101110010- 
1100110111001010010101111010100001110101 
011010001011 
(171 bits) 

[0047] In the present example, the 256 bits are compressed to 1 49 bits, 209 bits and 1 71 bits, respectively. 
[0048] In the step S25 of Fig. 2, a printer command to register the compressed character image data to the printer 
is generated. An example of the command is shown below. 

Character Image Data Registration Command: RC CharSetID Code ix iy size END data (command 1) 



RC: Command indicating character image data registration commands 
CharSetID: Character set ID 

Code: Character code of character to be registered 

ix, iy: Vertical and horizontal sizes of character image 

size: Size of compressed image data 

END: Command end code 

data: Compressed image data 



[0049] In the step S26 of Fig. 2, the printer command generated in the step S25 is transferred to the printer 1500 
through the interface 21 . In the step S27 of Fig. 2, the flag of the character registered in the printer 1 500 in the step 
S26 is set in the character registration control table. 

[0050] Fig. 6 shows a flow chart of a flag set processing routine of the character. First, variables used in the present 
processing routine are initialized (step S61). In the next step S62, whether the variable i is smaller than the number N 
of character registration control tables or not is determined (step S62) to check whether the last character registration 
control table has been reached or not. 
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[0051] Whether Facename, Style and Point of the character registration controi table Table [i] coincide with 
FaceName, Style and Point of the print data acquired in the step S21 or not is determined (step S63), and if they 
coincide, the Flagtable [Code] indicating whether the character represented by the Code of the Table [i] has been 
registered or not is set to ON and the process of the step S64 is terminated. 
5 [0052] If the data of the Table [i] are different from the data of the print data in the step S63, the variable i is incremented 
(step S65) and the process returns to the step S62 to proceed to the process for the next character registration control 
table. 

[0053] If the coincidence of the data is not detected until the last character registration control table is reached, a 
new character registration control table is generated (step S66) and the registration flag FlagTable [Code] of the char- 
10 acter represented by the Code of the new character registration control table is set to ON and the process of the step 
S67 is terminated. 

[0054] In the step S28 of Fig. 2, a printer command to print the character registered in the printer 1500 is generated. 
An example of the command is shown below. 

Registered Character Print Command: DC CharSetID Code x y (command 2) 

15 

DC: Command indicating registered character print command 

CharSetID: Character set ID 

Code: Character code of character to be printed 

x, y: Print position 

20 

[0055] In the step S29, the printer command generated in the step S28 is transferred to the printer 1500 as it was 
done in the step S26. 

[0056] Fig. 7 shows a flow chart of a printer command decode processing routine executed by the printer 1 500. The 
present routine shows a procedure to execute the printer command and it is repetitively executed in the normal print 
25 operation. 

[0057] A print command to be executed is first received (step S71 ) and whether the command is a character image 
data registration command or a registered character print command is determined (steps S72 and S74). When it is the 
character image registration command, the compressed image data is stored in the RAM 19 or the external memory 
14 of the printer 1500 (step S73) and the present routine is terminated. 
30 [0058] When it is the registered character print command, the compressed character image data of the corresponding 
character is read from the RAM 19 or the external memory 14, the data is decompressed (step S75) and the decom- 
pressed character image data is drawn (step S76) and the present routine is terminated. 

[0059] If it is neither the character image registration command nor the registered character print command, the 
present routine is terminated. 

35 [0060] A specific example of the process of the printer command decode unit is shown. The program for decoding 
the printer command is loaded from the program ROM of the ROM 13 or the external memory 14 to the RAM 19 for 
execution. The data (printer command) transferred from the host computer 3000 is read into the program through the 
input unit 18 and grouped by command in the RAM 19. 

[0061] The data by command is received in a step S71 . Assuming that the portion indicating the printer command 
40 of the received data is Command, the Command is compared with the character image data registration command RC 
in a step S72. 

[0062] In a step S73, if Command=RC, the compressed character image data is stored. The received data has the 
content of the command 1 described above. 

Character Image Data Registration Command: RC CharSetID Code ix iy size END data (command 1) 
45 [0063] The following data is generated from the data derived above. 

Character Image Data Control Data: CharSetID Code ix iy data (data 5) 

CharSetID: Character set ID 

Code: Character code of character to be registered 

so ix.iy: Vertical and horizontal sizes of character image 

data: Compressed image data 

[0064] The character image data control data is stored in the RAM 1 9 or the external memory 1 4 as one entry. The 
storing is conducted such that the compressed character image data of a specific character can be subsequently 
55 acquired from a plurality of entries based on the CharSetID and the Code. They may be simply arranged in sequence 
in a predetermined area or grouped for each CharSetID for a higher efficiency in the subsequent acquisition. In the 
present example, the character image control data is simply added sequentially to an area allocated on the RAM 19 
for the character image data control data. 
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[0065] If Command=RC is not met in the step S72, whether Command=DC or not is determined in a step S74. If it 
is not, it means that the printer command acquired in the step S71 is not the printer command relating to the character 
image data and the process is terminated. 

[0066] In a step S75, if Command=DC, the designated character image data is decompressed. The received data 
5 has the content of the above command 2. 

Registered Character Print Command: DC CharSetID Code x y (command 2) 

[0067] Based on the data derived here, the entry having the coincident CharSetID and Code is retrieved from the 
entries of the character image data control data stored in the RAM 19 and it is acquired. The acquired data has the 
content of the above data 5. 

10 [0068] The compressed character image data indicated by the data is decompressed in the RAM 19. The decom- 
pression is conducted by a decompression method which complies with the compression method used in the step S24 
of Fig. 2. In the present example, since the run length compression method by the Wyle coding is used, it is decom- 
pressed to acquire the original character image data. 

[0069] A procedure of the decompression for the compression described above is explained briefly. The number of 
15 bits from the head of the compressed data to the appearance of the first 0 is counted, and the data of the bits comprising 
the count plus one is taken from the succeeding data, and one is added thereto to define the first data (white). 
[0070] For E described above, since 5 bits are counted until the first 0 appears, the succeeding (5+1) bits data 
(1 00011=35) is taken, to which 1 is added so that the run length of the first white data is 36. An example of the com- 
pressed data and the decompressed data is shown below. 

20 

E: 1111010001110111... 
E: 36, 8, ... 

[0071] Similar process is repeated and the data is converted to the run length data assuming that the white data and 
25 the black data appear alternately. 

[0072] In a step S76, the character image data acquired in the step S75 is transferred from the RAM 1 9 to the printing 
unit 17 through the bus 15 and the printing unit l/F 16 to draw the image. 

[0073] As described above, in the printing system in which the character image data is transferred to the printer 1 500 
and registered in the printer 1500 and the character is printed by using the registered character image data, the char- 
30 acter image data to be registered in the printer 1500 is transferred in the compressed form to reduce the amount of 
data transferred so that the printing speed is improved. Further, by storing the compressed character image data on 
the RAM 19 of the printer, the amount of data stored on the RAM 19 can be reduced and the print processing speed 
is improved. 

35 [Second Embodiment] 

[0074] A second embodiment of the printing system is now explained. Fig. 8 shows a flow chart of a character printing 
process routine by a printer driver of the second embodiment. Comparing with the first embodiment, steps S81 , S82, 
S83, S84 and S85 are added. The like steps to those of the first embodiment are designated by the like numerals. 
40 [0075] In the step S81 , data which is a reference to determine whether the character image data of the character 
indicated by the character data acquired in the step S21 is to be registered in the printer or not is acquired. The data 
for the reference of the determination may be one of various data and in the present embodiment, the following data 
is used as the reference data for the determination. 

Registration Determination Reference Data: RamSize FreeSize ix iy (data 5) 

45 

RamSize: Total capacity of registration memory for character image data 
FreeSize: Empty capacity of registration memory for character image data 
ix, iy: Vertical and horizontal sizes of character image 

so [0076] The RamSize is a capacity of the character image data registration memory allocated on the RAM 1 9 of the 
printer 1 500 and the FreeSize is the empty capacity. The RamSize is selected to a memory size which does not cause 
the reduction of the print processing speed when the memory space is used for the character image data registration. 
The RamSize is owned by the printer driver as fixed data and it may be modified by any means. 
[0077] In a step S82, whetherthe image datasize (product of ix and iy) is largerthan the FreeSize or not is determined. 

55 This is a process to determine whether the character image data may be additionally registered in the empty area of 
the memory or not. In actual, since the character image data is stored in the compressed form, the data size after the 
compression should be used but since the compression process becomes wasteful if the registration is not selected, 
the data size before the compression is used in the present embodiment on the assumption that the compressed data 



9 



EP1 186 991 A2 



size is surely smaller than the uncompressed data size. 

[0078] When the memory is used for the registration of the character other than the character image data, a sum of 
the size to be used and the size of the character image data should be compared with the FreeSize. 
[0079] If it is determined that the character is registerable in the step S82, the value of the FreeSize is updated in a 
5 step S83. When the memory is used for the data other than the character image data, that size should be reduced 
from the FreeSize. 

[0080] On the other hand, if it is determined that the registration is not permitted in the step S82, the character image 
data is transferred to the printer 1 500 to draw the image. In this case, the following printer command including the print 
position, the vertical and horizontal sizes of the character image data and a total data size (the number of bytes) 
10 required to decode the printer command is generated (step S84). 

Image Data Draw Command: Dl x y ix iy size END data (command 3) 

Dl: Command indicating image draw command 
x,y: Coordinates of print position 
15 ix,iy: Image data size 
size: Total data size 
END: Command end code 
data: Image data 

20 [0081] In a step S85, the data (command 3) generated in the step S85 is transferred to the printer 1500 through the 
interface 21. 

[0082] Fig. 9 shows a flow chart of the printer command decode processing routine of the second embodiment. The 
like steps to those shown in Fig. 7 are designated by like numerals. 

[0083] In a step S91 , whether the acquired printer command is the image data draw command generated in the step 
25 S84 or not is determined. If it is the image data draw command, the image data draw process of the step S76 is 
conducted. 

[0084] As described above, in the printing system in which the character image data is transferred to the printer 1 500 
in the compressed form and registered in the printer and it is decompressed when it is to be used for printing, whether 
it is to be registered in the printer 1500 or not is determined based on the character to be printed so that the amount 
30 of data stored in the RAM 1 9 of the printer is reduced and the print processing speed is improved. 

[Third Embodiment] 

[0085] A printing system of a third embodiment is now explained. Fig. 10 shows a flow chart of a character print 
35 processing routine by a printer driver of the third embodiment. Comparing with the first embodiment shown in Fig. 2, 
steps S101 and S1 02 are added. The like steps to those of the first embodiment are designated by the like numerals. 
[0086] In the step S1 01 , data which is a reference to determine whether the character image data of the character 
indicated by the print data acquired in the step S21 is to be registered in the printer 1500 in the compressed form or 
not is acquired. Various data may be used as the reference for the determination and in the present embodiment, the 
40 following data is used as the reference data for the determination. 

Compression Determination Reference Data: MaxSize ix iy (data 6) 

MaxSize: Maximum possible compression and decompression image size 
ix, iy: Vertical and horizontal sizes of character image 

45 

[0087] The MaxSize is a smaller one of a maximum image data size which the program for executing the compression 
in the printer driver can process and a maximum image data size which the program for executing the decompression 
in the printer can process. The MaxSize is preset in the printer driver as fixed data. 

[0088] In the step S102, whether the image data size (product of ix and iy) is larger than the MaxSize or not is 
50 determined. This step determines whether the compression and the decompression of the character image data are 
permitted or not. If it is determined that the compression is not permitted, the character image data is registered in the 
printer 1 500 without compression. To this end, the printer command generated in the generation process of the char- 
acter registration command of the step S25 is modified as described below so that it may be used in both compression 
mode and non -compression mode. 
55 Character Image Data Registration Command 2: RC CharSetID Code ix iy CompressFlag size END data (com- 
mand 4) 

RC: Command indicating character image data registration command 
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CharSetID: Character set ID 

Code: Character code of character to be registered 

jx, iy: Vertical and horizontal sizes of character image 
CompressFlag: Compression flag 

5 size: Transfer data size 

END: Command end code 

data: data 



[0089] The data is the compressed data when CompressFlag=ON and it is the non-compressed data when Com- 
10 pressFlag=OFF. 

[0090] Fig. 11 shows a flow chart of a printer command decode processing routine of the third embodiment. The like 
steps to those of the second embodiment are designated by the like numerals. 

[0091] In a step S111 , whether the CompressFlag data of the character image data registration command 2 is ON 
(compress) or not is determined. Depending on whether the CompressFlag is ON or OFF, the compressed character 
15 image data is stored (step S73) or the non-compressed character image data is stored (step S1 1 2). The received data 
is the content of the above command 4. Based on the derived data, the following data is generated. 
Character Image Data Control Data 2: CharSetID Code ix iy CompressFlag data (data 7) 

CharSetID: Character set ID 
20 Code: Character code of character to be registered 

ix, iy: Vertical and horizontal sizes of character image 

CompressFlag: Compression flag 
data: data 

25 [0092] By using the character image control data 2 in place of the character image data control data.the compressed 
character image data as well as the non-compressed character image data can be registered. 
[0093] In a step S113, the value of the CompressFlag of the character image data control data 2 is examined in 
printing the registered character image, and if it is ON, the character image data is decompressed (step S75). If it is 
OFF, it means that the data is not compressed and the step S75 is not executed. 

30 [0094] As described above, in the printing system in which the character image data is transferred to the printer 1500 
in the compressed form and registered in the printer 1 500 and it is decompressed when it is to be printed, whether It 
is to be registered in the compressed form or the non-compressed form is determined based on the character to be 
printed and the data in either form may be stored in the RAM 19 of the printer 1500 so that the both the character 
image data which cannot be compressed and the character image data which cannot be decompressed are registered 

35 for reuse. 

[0095] The compression method used in the means for compressing the character image data may be the same as 
the compression method used in caching the scalable font mounted on the printer and the decompression of the cached 
character image data of the printer font and the decompression of the character image data registered and compressed 
by the host computer may be conducted by using the same decompression program or the decompression unit. 

40 

[Fourth Embodiment] 

[0096] A printing system of a fourth embodiment is now explained. Fig. 12 shows a flow chart of a character print 
processing routine by a printer driver of the fourth embodiment. The like steps to those of the first and second embod- 
45 iments are designed by the like numerals. 

[0097] The printing system of the fourth embodiment is characterized by means for acquiring reference data for 
determining whether the character image data to be printed is to be registered or not and means for determining whether 
the character image data to be printed is to be registered or not. 

[0098] In a step S121 , the data which is a reference to determine whether the image data of the character indicated 
so by the print data acquired in the step S21 is to be registered in the printer 1500 or not is acquired. In the present 
embodiment, the following data is acquired. 

Registration Determination Reference Data: Code RamSize FreeSize Table ix iy (data 8) 



Code: Character code 

55 RamSize: Total capacity of registration memory for character image data 

FreeSize: Empty size of the registration memory for character image data 

Table: Frequency table 

ix, iy: Vertical and horizontal sizes of character image 
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[0099] The RamSize is a capacity of the character image data registration memory allocated on the RAM 1 9 of the 
printer and the FreeSize is the empty capacity. The RamSize is selected such that the print processing speed is not 
reduced even if the memory space is used for the registration of the character image data. The RamSize is preset in 
the printer driver as fixed data and it may be modified by any means. 

5 [0100] In a step S122, whether the Table (Code) which represents the value of the frequency table for the character 
code Code is larger than a value represented by Th (RamSize, FreeSize). The Table stores the data of frequency of 
use of the character for each character code. In the present embodiment, it is defined by five ranks, a value 0 indicating 
the lowest priority and a value 4 indicating the highest priority for each character code and they are preset in the printer 
driver and the data may be modified by any means. The Th (RamSize, FreeSize) represents a function which depends 

10 on the RamSize and the FreeSize and it returns the following value depending on the consumption rate of the RAM. 



Th (RamSize, FreeSize)=FreeSize/RamSize£l 


5 


FreeSize/RamSize>0.8 


4 


FreeSize/RamSize>0.6 


3 


FreeSize/RamSize>0.4 


2 


FreeSize/RamSize>0.2 


1 


FreeSize/RamSize<0.2 


0 



20 [0101] In this manner, the registration which considers the frequency of use of the character is determined depending 
on the empty capacity of the memory. 

[0102] As described above, in the printing system in which the character image data is transferred to the printer 1 500 
in the compressed form and registered in the printer 1500 and it is decompressed for use in printing, whether the 
character image data is to be registered in the printer 1500 or not is determined depending on the character to be 
25 printed so that the amount of data stored in the RAM 19 of the printer 1500 is reduced and the print processing speed 
is improved. 

[0103] The printing system may comprise a single equipment or a plurality of equipments so long as it performs the 

same function. It may be a system in which the processing is performed through a network such as a LAN. 

[0104] In accordance with the printing system described above, the character image data transferred from the infor- 

30 mation processing apparatus is registered in the printing apparatus and when the character is to be printed by using 
the character image data registered in the printing apparatus, it compresses the character image data transferred to 
the printing apparatus by the decompression means, registers the compressed character image data by the registration 
means and decompresses the compressed character image data by the decompression means. Thus, the amount of 
data transferred from the information processing apparatus to the printing apparatus is reduced and the printing speed 

35 and the print processing speed are improved. 

[0105] In accordance with the printing apparatus described above in which the character image data transferred from 
the information processing apparatus is registered and the same character is printed by using the registered character 
image data, the registration means for registering the compressed character image data by the information processing 
apparatus and the decompression means for decompressing the compressed character image data are provided. 

40 Thus, the amount of data transferred from the information processing apparatus to the printing apparatus is reduced 
and the printing speed and the print processing speed are improved. 

[0106] In accordance with the printing method described above in which the character image data transferred from 
the information processing apparatus is registered in the printing apparatus and the same character is printed by using 
the registered character image data, the information processing apparatus compresses the character image datatrans- 

45 ferred to the printing apparatus and the printing apparats registers the compressed character image data and decom- 
presses the compressed image data. Thus, the amount of data transferred from the information processing apparatus 
to the printing apparatus is reduced and the printing speed and the print processing speed are improved. 
[0107] In accordance with the information processing apparatus described above in which the character image data 
is transferred to the printing apparatus and the transferred character image data is registered in the printing apparatus 

so and the same character is printed by the printing apparatus by using the registered character image data, the com- 
pression means for compressing the character image data and the transfer means for transferring the compressed 
character image data to the printing apparatus are provided. Thus, the amount of data transferred from the information 
processing apparatus to the printing apparatus is reduced and the printing speed and the print processing speed are 
improved. 

55 [0108] In accordance with the printing system described above in which the information processing apparatus com- 
prises the acquisition means for acquiring the data to determine whether the character image data is to be registered 
in the printing apparatus or not and the determination means for determining the registration of the character image 
data by using the acquired data, and the compression means compresses the character image data determined to be 



12 



EP1 186 991 A2 

registered. Thus, the reduction of the memory capacity of the printing apparatus is suppressed by determining the 
registration in the printing apparatus depending on the character to be printed and the printing speed and the print 
processing speed are improved. 

[0109] In accordance with the printing system described above, the acquired data includes the data on the frequency 
5 of use of the characters and the determination means determines in accordance with the data on the frequency of use. 
Thus, the character having a high frequency of use can be registered in preference so that the reduction of the memory 
capacity of the printing apparatus is suppressed and the printing speed and the print processing speed are improved. 
[01 10] in accordance with the printing system described above, the information processing apparatus comprises the 
acquisition means for acquiring the data to determine whether to compress the character image data or not and the 
w determination means for determining the compression of the character image data by using the acquired data, and 
the compression means compresses the character image data determined to be compressed and the registration 
means registers the compressed character image data as well as the non-compressed character image data. Thus, 
the reduction of the memory capacity of the printing apparatus is suppressed by preferentially compressing the char- 
acter having a high compression rate and the printing speed and the print processing speed are improved. When the 
15 compression or the decompression of the character image data cannot be conducted by some limitation, the character 
image data including the compressible characters, non-compressible characters, or the decompressible characters 
and the non-decompressible characters can be registered. 

[0111] A fifth embodiment of the present invention is now explained with reference to a flow chart of a control program 
executed by the CPU 1. 

20 

[Fifth Embodiment] 

[0112] Fig. 13 shows a flow chart of a general procedure in a printer driver which downloads the character image 
data. First, an outline of the procedure shown in Fig. 13 is explained. In a step S131 , print data is received from the 

25 operating system (OS) on the host computer 3000 controlling the printer driver or an application program. In a step 
S1 32, whether the image data of the character indicated by the print data acquired in the step S1 31 has been registered 
in the printer 1500 or not is determined. If it has been registered, the process proceeds to a step S137 to generate a 
command to print the registered character. If it has not been registered, the character image data is acquired from the 
font ROM based on the print data acquired in the step S131 (step S133). In a step S1 34, a printer command to register 

30 the character image data acquired in the step S133 is generated (step S134) and it is transferred to the printer (step 
S135). In a step S136, a flag indicating that the character indicated by the print data has already been registered in 
the printer is set. In a step S137, a command to print the character which has already been registered in the printer is 
generated and it is transferred to the printer (step S13B). 

[01 1 3] In the series of those steps, the character image data control method of the present invention is implemented 
35 in the determination step of the step S132 and the registration flag setting step of the step S136. 

[0114] The steps in which the present invention is implemented are now explained in detail. Fig. 14 shows a flow 
chart of the process to determine whether the registration has been made or not in the step S1 32. In this process, the 
character registration control table which is controlled by the printer driver which implement the present invention is 
used. A font environment in which the character is defined by Code, FaceName, Style and Point is assumed although 
40 it is suffice that sufficient data to specify the character are included. In the present embodiment, characters having 
same Facename, Style and Point are grouped in one character set and one character registration control table is used 
the characters belonging to one character set. Each character registration control table is stored in the RAM 2 with the 
following content including the registered character code control table as well as certain data concerning the character 
set. 

45 Character Registration Control Table: FaceName point Style Table_A Table_B (data 1 ) 

FaceName: Font face name 

Point: Character size 

Style: Character modification data 

so Table_A: Registered character code control table for characters having high frequency of use 

Table_B: Registered character code control table for characters having low frequency of use 

[0115] In a step S141 , the variables used in the process are initialized. In a step S142, whether the last character 
registration control table has been reached or not is determined. In a step S143, whether all of FaceName, Style and 
55 Point of the character registration control table Table [i] coincide with FaceName, Style and Point of the print data 
acquired in the step S131 or not is determined, and if they coincide, whether the character code is for the character of 
high frequency of use or not is determined (step S144). It is assumed that the Code is the shift JIS code and 8240h to 
82FFh are defined as the character code area of the high frequency of use. If the high frequency of use is detected, 
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the Table_A (Code 8240h) is examined (step S146), and if it is ON, it means that the registration has been made and 
the process is terminated. If it is OFF, it means that the registration has not been made and the process is terminated. 
If the low frequency of use is detected in the step S144, whether Table_B [x] having the value of Code is present in 
the Tabie_B or not is determined (step S147), and if it is present, it means that the registration has been made and the 
5 process is terminated. If it is not present, it means that the registration has not been made and the process is terminated. 
I n the step S1 43, if the data of the Table [i] are different from the respective data of the print data, the process proceeds 
to a step for the next character registration control table (step S145). If the coincidence of the data is not detected until 
the last character registration control table is reached, it is determined that the registration has not been made (step 
S148). 

10 [0116] The Table_A and TableJJ are explained in more detail. Those tables indicate whether the character image 
data has been registered in the printer or not. The content thereof is shown in Fig. 15. The table comprises a portion 
Table_A which represents the registration or non-registration by one bit for each character code and a portion Table_B 
in which the downloaded character code is added to the list to represent the registration or non-registration. For the 
Table_A, one bit is allocated for each character having the high frequency of use. In the present embodiment, the shift 

15 jis code is used and the continuous 1 92 characters of the character codes from 81 40h to 81 FFh including double byte 
alphanumeric and hiragana characters are allocated to the Table_A. In general, in a Japanese text, the frequency of 
use of hiragana characters is high and the characters such as hiragana are allocated to a continuous code area in 
many character code schemes. Accordingly, any code scheme other than the shift JIS may be used in the present 
invention so long as the characters having the high frequency of use are allocated to the continuous character code 

20 area. While the hiragana characters were discussed, the present invention may also be applicable to the character set 
such as katakana and symbols (including punctuation codes). Single-byte codes may be allocated to the Table_A area 
and the double-byte (or more) codes may be allocated to the Table_B area. The Table_B is the area to record that the 
character image data of the character code not belonging to the Table_A has been downloaded. For example, when 
the double-byte code in Japanese is used, the Table_B area is initialized to the value suitable to the code scheme (for 

25 example, 0) and the downloaded character code is added to the empty area of the Table_B to prepare the downloaded 
character code list. The size of the area is selected such that the sum of the numbers of characters controlled by the 
Table_A and the Table_B is the number of downloadable characters for each character set. 
[0117] By preparing the character registration control table in this manner, when the data (flag) indicating whether 
the character image data has been downloaded or not is examined for the character having the high frequency of use, 

30 the flag may be uniquely determined from the character code and the time required for the determination is shorter 
than that in the prior art method in which all downloaded characters are stored in the memory. Since the flag for the 
character of the high frequency of use is one bit for each character, the total memory space used for the download 
control is less than that of the prior art method in which as many memory space of the character code memory as the 
number of downloadable characters are used. As for the Table_B, it is necessary to search the character code as it is 

35 jn the prior art. In this regard, the character code is regarded as a numeral and the known Hash function is used to 
conduct high speed search. If the Hash function is used in searching, it is necessary to use the Hash function in 
recording the downloaded data and store the character code in the Table_b. 

[0118] In a step S136 of Fig. 13, the flag of the character registered in the printer in the step S135 is set in the 
character registration control table. Fig. 16 shows a flow chart of this process. In a step S161, variables used in the 

40 process are initialized. In a step S1 62, whether the last character registration control table has been reached or not is 
determined. In a step S163, whether all of FaceName, Style and Point of the character registration control table Table 
[i] coincide with FaceName, Style and Point of the print data acquired in the step S1 31 or not is determined, and if they 
coincide, whether the code is of the high frequency of use or not is determined (step S164). It is assumed that the 
Code is the shift JIS code and 8240h to 82 FFh is the character code area of high frequency of use. If the high frequency 

45 of use is detected, the table_A [Code 8240h] which indicates whether the character indicated by the Code has been 
registered or not is set to ON (step S166) and the process is terminated. If the low frequency of use is detected in the 
step S1 64, the Code is added to the Table_B of the character registration control table Table [i] as an entry (step S1 67) 
and the process is terminated. To add the entry in the step S167, it is necessary to search an empty entry as it is in 
the prior art. In this case, the Hash function may be used to conduct the fast search to add the entry. When the Hash 

so function is used in adding the entry, the Hash function is also used in the step to determine whether the downloading 
has been conducted or not in the step S147 to search the Table_B. 

[0119] If the data of the Table [i] are different from the respective data of the print data in the step S1 63, the process 
proceeds to the step for the next character registration control table (step S165). If the coincidence of the data is not 
detected until the last character registration control table is reached, a new character registration control table is pre- 
ss pared (step S1 68) and the registration flagTable_A[Code-8240h] of the character indicated by the Code of the character 
registration control table is set to ON (step S1 71 ) or the Code is added to the Table_B as an entry (step S1 70) as it is 
in the step S1 64 or the step S167 and the process is terminated. 

[0120] In the step S1 67, a condition which does not permit the downloading of new character image data may occur. 
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It occurs when the Table_B is already filled with the downloaded character codes. In this case, the printer driver switches 
the printing by the downloading to other printing method (for example, image drawing) or downloads in any entry of 
the Table.B. In the latter case, it is necessary to inform the deletion of the character image data to the printer and 
download new character image data. As for the character of the high frequency of use, the download control is made 

5 by the Table__A and the condition which does not permit the downloading does not occur. 

[0121] In this manner, as for the character of high frequency of use, when the flag indicating that the character image 
data has been downloaded is to be set, the flag may be uniquely determined from the character code and the time 
required to set the flag is shorter than that of the prior art method in which all downloaded characters are stored in the 
memory. Further, as for the character of the high frequency of use, the downloading is always permitted. 

io [01 22] The present invention may be used in the cache data management in storing (caching) the rasterized character 
image data on the memory in the font rasterizer which generates the character image data from the outline data on 
the computer. 

[0123] The present invention may also be applied to the cache data management in caching on the memory the 
character image data scaled by the scalable font defined by the outline data built in the printer. 
15 [0124] The present invention is also applicable to the character code other than the shift JIS code shown in the 
embodiments such as JIS or UNICODE and other multibyte character codes. 

[0125] As to the language, the present invention is applicable to any language other than Japanese so long as the 
character code is represented by a plurality of bytes. 

[0126] The download data to be controlled is not limited to the character image data shown in the embodiments but 
20 the present invention is applicable to the character outline data represented by the Bezier or the Spline. 

[0127] In accordance with the information processing apparatus described above, the downloading of the font of the 
high frequency of use can always be attained. 

[0128] In accordance with the information processing apparatus described above, the time required to determine 
whether the download has been made or not can be reduced. 
25 [0129] In accordance with the information processing apparatus described above, the memory size required for the 
registration control table can be reduced. 

[0130] The disclosure of this application also includes the following numbered clauses 

1 . An information processing apparatus for downloading font to a printing apparatus comprising: 

30 

determination means for determining a frequency of use of the font to be printed by said printing apparatus; 
selection means for selecting a first control table when said determination means determines that the font to 
be printed is of a high frequency of use and a second control table when said determination means determines 
that the font to be printed is of a low frequency of use. 

35 

2. An information processing apparatus according to Clause 1 wherein said determination means uses a single 
continuous font code area or a plurality of continuous font code areas as a reference to determine the font code 
area of the high frequency of use. 

40 3. An information processing apparatus according to Clause 1 wherein said first control table controls information 

indicating whetherthe font of the high frequency of use to be printed in said printing apparatus has been downloaded 
in said printing apparatus or not by one bit. 

4. An information processing apparatus according to Clause 1 wherein said second control table controls informa- 
45 tion indicating whether the font of the low frequency of use to be printed in said printing apparatus has been 

downloaded in said printing apparatus or not by character code length data. 

5. An information processing apparatus according to Clause 1 wherein whether the font to be printed has been 
downloaded in said printing apparatus or not is determined by using the first control table or the second control 

so table selected by said selection means. 

6. An information processing apparatus or method for downloading font or character data to a printing apparatus 
wherein downloading to and/or storage in the printing apparatus of font or character data is controlled in accordance 
with a characteristic of the font or character data, for example in accordance with the frequency of use of the font 

55 or character. 

7. An information processing apparatus or method for downloading font or character data to a printing apparatus 
wherein at least some font or character data is compressed before being downloaded to the printing apparatus. 
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8. An information processing apparatus or method wherein character or font data is compressed for registration 
or storage by a printing apparatus. 

9. An information processing apparatus or method according to Clause 7 or 8, wherein the compressed data is 
5 decompressed for printing. 

10. A storage medium storing a font download control program for use in an information processing apparatus or 
method in accordance with any one of the preceding Clauses. 

10 

Claims 

1 . A print system comprising: 

15 an information processing apparatus; and 

a printer, 

wherein said information processing apparatus comprises: 

20 a character image data compressor for compressing character image data rasterized from an outline font; 

a first transmitter for transmitting, to said printer, a character registration command for registering in the printer 
the character image data compressed by said character image data compressor; and 
a second transmitter for transmitting, to said printer, a character print command for printing the character image 
data registered in said printer, and 

25 

wherein said printer comprises: 

a registration device for registering the character image data compressed by said character image data com- 
pressor in accordance with the character registration command transmitted by said first transmitter; and 
30 a character image data decompressor for decompressing the character image data registered by said regis- 

tration device in accordance with the character print command transmitted by said second transmitter. 

2. A system according to claim 1 , wherein said information processing apparatus further comprises: 

35 a registration discriminator for discriminating whether character image data for a character to be printed is 

registered by said registration device; and 

a controller for (1) obtaining character image data rasterized from an outline font correspondingto the character 
to be printed and controlling said character image data compressor, said first transmitter, and said second 
transmitter, to compress the obtained character image data, to transmit the character registration command 
40 to said printer, and to transmit the character print command to said printer, respectively, if said registration 

discriminator discriminates that the character image data for the character to be printed is not registered, and 
(2) controlling said second transmitter to transmit the character print command to said printer, if said registration 
discriminator discriminates that the character image data for the character to be printed is registered. 

45 3. a system according to claim 2, wherein said information processing apparatus further comprises a print data ob- 
tainer for obtaining print data from an operating system or an application program, wherein said registration dis- 
criminator makes a discrimination based on the print data obtained by said print data obtainer. 

4. A system according to claim 1 , wherein said information processing apparatus further comprises a compression 
so discriminator for discriminating, based on a size of a character to be printed, whether said character image data 

compressor is to compress the character image data, wherein the character registration command includes iden- 
tification information indicating whether the character image data is compressed by said character image data 
compressor. 

55 5. a system according to claim 4, wherein said compression discriminator makes a discrimination based on a size 
of the character image data. 

6. A system according to claim 4, wherein said printer further comprises: 
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a further compression discriminator for discriminating, based on the identification information, whether the 
character image data is compressed; and 

a controller for controlling said character image data decompressor to decompress the character image data 
if said compression discriminator discriminates that the character image data is compressed. 

5 

7. A system according to claim 1 , wherein said information processing apparatus further comprises: 

a registrability discriminator for discriminating whether character image data for a character to be printed can 
be registered by said registration device; 

10 a third transmitter for transmitting, to said printer, a character print command for printing the character to be 

printed without registering character image data for the character to be printed, if said registrability discriminator 
discriminates that the character image data for the character to be printed cannot be registered; and 
a controller for obtaining character image data rasterized from an outline font corresponding to the character 
to be printed and controlling said character image data compressor, said first transmitter, and said second 

15 transmitter, to compress the obtained character image data, to transmit the character registration command 

to said printer, and to transmit the character print command to said printer, respectively, if said registrability 
discriminator discriminates that the character image data for the character to be printed can be registered. 

8. A system according to claim 7, wherein said information processing apparatus further comprises a registration 
20 discriminator for discriminating whether character image data for a character to be printed is registered by said 

registration device, wherein said registrability discriminator makes a discrimination if said registration discriminator 
discriminates that the character image data for the character to be printed is not registered. 

9. A system according to claim 1, wherein said information processing apparatus further comprises a display for 
25 displaying a character based on the character image data rasterized from the outline font. 

10. An information processing apparatus comprising: 

a character image data compressor for compressing character image data rasterized from an outline font ; 
30 a first transmitter for transmitting, to a printer, a character registration command for registering in the printer 

the character image data compressed by said character image data compressor; and 
a second transmitter for transmitting, to the printer, a character print command for printing the character image 
data registered in the printer. 

35 11. An apparatus according to claim 10, further comprising: 

a registration discriminator for discriminating whether character image data for a character to be printed is 
registered in the printer; and 

a controller for (1 ) obtaining character image data rasterized from an outline font corresponding to the character 
40 to be printed and controlling said character image data compressor, said first transmitter, and said second 

transmitter, to compress the obtained character image data, to transmit the character registration command 
to the printer, and to transmit the character print command to the printer, respectively, if said registration dis- 
criminator discriminates that the character image data for the character to be printed is not registered, and (2) 
controlling said second transmitter to transmit the character print command to the printer, if said registration 
45 discriminator discriminates that the character image data for the character to be printed is registered. 

12. An apparatus according to claim 11 , further comprising a print data obtainer for obtaining print data from an oper- 
ating system or an application program, wherein said registration discriminator makes a discrimination based on 
the print data obtained by said print data obtainer. 

50 

13. An apparatus according to claim 10, further comprising a compression discriminator for discriminating, based on 
a size of a character to be printed, whether said character image data compressor is to compress the character 
image data, wherein the character registration command includes information indicating whether the character 
image data is compressed by said character image data compressor 

55 

14. An apparatus according to claim 13, wherein said compression discriminator makes a discrimination based on a 
size of the character image data. 
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15. An apparatus according to claim 10, further comprising: 

a registrability discriminator for discriminating whether character image data for a character to be printed can 
be registered in the printer; 

5 a third transmitter for transmitting to the printer a character print command for printing the character to be 

printed without registering character image data forthe character to be printed, if said registrability discriminator 
discriminates that the character image data for the character to be printed cannot be registered; and 
a controller for obtaining character image data rasterized from an outline font corresponding to the character 
to be printed and controlling said character image data compressor, said first, transmitter, and said second 

io transmitter, to compress the obtained character image data, to transmit the character registration command 

to the printer, and to transmit the character print command to the printer, respectively, if said registrability 
discriminator discriminates that the character image data forthe character to be printed can be registered. 

16. An apparatus according to claim 15, further, comprising a registration discriminator for discriminating whether 
15 character image data for a characterto be printed is registered in the printer, wherein said registrability discriminator 

makes a discrimination if said registration discriminator discriminates that the character image data for the char- 
acter to be printed is not registered. 

17. An apparatus according to claim 1 0, further comprising a display for displaying a character based on the character 
20 image data rasterized from the outline font. 

18. An information processing method comprising: 

a compression step of compressing character image data rasterized from an outline font; 
25 a first transmission step of transmitting, to a printer, a character registration command for registering in the 

printer the character image data compressed in said compression step; and 

a second transmission step of transmitting to the printer a character print command for printing the character 
image data registered in the printer. 

30 19. A method according to claim 1 8, further comprising: 

a registration discrimination step of discriminating whether character image data for a character to be printed 
is registered in the printer; and 

a control step of (1) obtaining character image data rasterized from an outline font corresponding to the char- 
35 acter to be printed and controlling said compression step, said first transmission step, and said second trans- 

mission step, to compress the obtained character image data, to transmit the character registration command 
to the printer, and to transmit the character print command to the printer, respectively, if said registration dis- 
crimination step discriminates that the character image data for the character to be printed is not registered, 
and (2) controlling said second transmission step to transmit the character print command to the printer, if said 
40 registration discrimination step discriminates that the character image data for the character to be printed is 

registered. 

20. A method according to claim 19, further comprising an obtaining step of obtaining print data from an operating 
system or an application program, wherein said registration discrimination step makes a discrimination based on 

45 the obtained print data. 

21. A method according to claim 18, further comprising a compression discrimination step of discriminating, based on 
a size of a characterto be printed, whether said compression step is to compress the character image data, wherein 
the character registration command includes information indicating whether the character image data is com- 

50 pressed. 

22. A method according to claim 21 , wherein said compression discrimination step makes a discrimination based on 
a size of the character image data. 

55 23. A method according to claim 1 8, further comprising: 

a registrability discrimination step of discriminating whether character image data for a character to be printed 
can be registered in the printer; 
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a third transmission step of transmitting to the printer a character print command for printing the character to 
be printed without registering character image data for the character to be printed, if said registrability discrim- 
ination step discriminates that the character image data for the character to be printed cannot be registered; and 
a control step of obtaining character image data rasterized from an outline font corresponding to the character 
5 to be printed and controlling said compression step, said first transmission step, and said second transmission 

step, to compress the obtained character image data, to transmit the character registration command to the 
printer, and to transmit the character print command to the printer, respectively, if said registrability discrimi- 
nation step discriminates that the character image data for the character to be printed can be registered. 

10 24. A method according to claim 23, further comprising a registration discrimination step of discriminating whether 
character image data for a character to be printed is registered in the printer, wherein said registrability discrimi- 
nation step makes a discrimination if said registration discrimination step discriminates that the character image 
data for the character to be printed is not registered. 

15 25. A method according to claim 1 8, further comprising a display step of displaying a character based on the character 
image data rasterized from the outline font. 

26. A printer comprising: 

20 a registration device for registering character image data rasterized from an outline font and compressed in 

accordance with a character registration command received from an information processing apparatus; 
a character image data decompressor for decompressing the character image data registered by said regis- 
tration device in accordance with a character print command received from the information processing appa- 
ratus; and 

25 a character image data printer for printing the character image data decompressed by said character image 

data decompressor. 

27. A printer according to claim 26, wherein said registration device registers the character image data with compres- 
sion or without compression in accordance with identification information included in the character registration 

30 command, indicating whether the character image data is compressed. 

28. A printer according to claim 27, further comprising a controller for controlling said character image data decom- 
pressor and said character image data printer to decompress the registered character image data and print the 
decompressed character image data, respectively, if the identification information indicates that the character im- 

35 age data is compressed, and for controlling said character image data decompressor and said character image 

data printer so as not to decompress the registered character image data and to print the character image data, 
respectively, if the identification information indicates that the character image data is not compressed. 

29. A printing method comprising: 

40 

a registration step of registering character image data rasterized from an outline font and compressed in ac- 
cordance with a character registration command received from an information processing apparatus; 
a decompression step of decompressing the character image data registered in said registration step in ac- 
cordance with a character print command received from the information processing apparatus; and 
45 a print step of printing the character image data decompressed in said decompression step. 

30. A method according to claim 29, wherein said registration step registers the character image data with compression 
or without compression in accordance with identification information included in the character registration com- 
mand, indicating whether the character image data is compressed. 

50 

31. A method according to claim 30, further comprising a control step of controlling said decompression step and said 
print step to decompress the registered character image data and print the decompressed character image data, 
respectively, if the identification information indicates that the character image data is compressed, and of control- 
ling said decompression step and said print step so as not to decompress the registered character image data 

55 and to print the character image data, respectively, if the identification information indicates that the character 

image data is not compressed. 

32. A memory medium storing a program having code for executing an information processing method, the information 
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processing method comprising: 

a compression step of compressing character image data rasterized from outline font; 
a first transmission step of transmitting, to a printer, a character registration command for registering in the 
5 printer the character image data compressed in said compression step; and 

a second transmission step of transmitting to the printer a character print command for printing the character 
image data registered in the printer. 

33. A memory medium according to claim 32, wherein the information processing method further comprises: 

10 

a registration discrimination step of discriminating whether character image data for a character to be printed 
is registered in the printer; and 

a control step of (1 ) obtaining character image data rasterized from outline font corresponding to the character 
to be printed and controlling said compression step, said first transmission step, and said second transmission 

15 step, to compress the obtained character image data, to transmit the character registration command to the 

printer, and to transmit the character print command to the printer, respectively, if said registration discrimina- 
tion step discriminates that the character image data for the character to be printed is not registered, and (2) 
controlling said second transmission step to transmit the character print command to the printer, if said regis- 
tration discrimination step discriminates that the character image data for the character to be printed is regis- 

20 tered. 

34. A memory medium according to claim 33, wherein the method further comprises an obtaining step of obtaining 
print data from an operating system or an application program, wherein said registration discrimination step makes 
a discrimination based on the obtained print data. 

25 

35. A memory medium according to claim 32, wherein the method further comprises a compression discrimination 
step of discriminating, based on a size of a character to be printed, whether said compression step is to compress 
the character image data, wherein the character registration command includes information indicating whether the 
character image data is compressed. 

30 

36. A memory medium according to claim 35, wherein said compression discrimination step makes a discrimination 
based on a size of the character image data. 

37. A memory medium according to claim 32, wherein the method further comprises: 

35 

a registrability discrimination step of discriminating whether character image data for a character to be printed 
can be registered in the printer; 

a third transmission step of transmitting to the printer a character print command for printing the character to 
be printed without registering character image data for the character to be printed, if said registrability discrim- 

40 ination step discriminates that the character image data for the characterto be printed cannot be registered; and 

a control step of obtaining character image data rasterized from an outline font corresponding to the character 
to be printed and controlling said compression step, said first transmission step, and said second transmission 
step, to compress the obtained character image data, to transmit the character registration command to the 
printer, and to transmit the character print command to the printer, respectively, if said registrability discrimi- 

45 nation step discriminates that the character image data for the character to be printed can be registered. 

38. A memory medium according to claim 37, wherein the method further comprises a registration discrimination step 
of discriminating whether character image data for a character to be printed is registered in the printer, wherein 
said registrability discrimination step makes a discrimination if said registration discrimination step discriminates 

50 that the character image data for the character to be printed is not registered. 

39. A memory medium according to claim 32, wherein the method further comprises a display step of displaying a 
character based on the character image data rasterized from the outline font. 

55 40. A program product having computer-readable program code for executing an information processing method, the 
method comprising: 

a compression step of compressing character image data rasterized from an outline font; 
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a first transmission step of transmitting, to a printer, a character registration command for registering in the 
printer the character image data compressed in said compression step; and 

a second transmission step of transmitting to the printer a character print command for printing the character 
image data registered in the printer. 

5 

41 . A program product according to claim 40, wherein the method further comprises: 

a registration discrimination step of discriminating whether character image data for a character to be printed 
is registered in the printer; and 

w a control step of (1 ) obtaining character image data rasterized from outline font corresponding to the character 

to be printed and controlling said compression step, said first transmission step, and said second transmission 
step, to compress the obtained character image data, to transmit the character registration command to the 
printer, and to transmit the character print command to the printer, respectively, if said registration discrimina- 
tion step discriminates that the character image data for the character to be printed is not registered, and (2) 

is controlling said second transmission step to transmit the character print command to the printer, if said regis- 

tration discrimination step discriminates that the character image data for the character to be printed is regis- 
tered. 

42. A program product according to claim 41 , wherein the method further comprises an obtaining step of obtaining 
20 print data from an operating system or an application program, wherein said registration discrimination step makes 

a discrimination based on the obtained print data. 

43. A program product according to claim 40, wherein the method further comprises a compression discrimination 
step of discriminating, based on a size of a character to be printed, whether said compression step is to compress 

25 the character image data, wherein the character registration command includes information indicating whether the 
character image data is compressed. 

44. A program product according to claim 43, wherein said compression discrimination step makes a discrimination 
based on a size of the character image data. 

30 

45. A program product according to claim 40, wherein the method further comprises: 

a registrability discrimination step of discriminating whether character image data for a character to be printed 
can be registered in the printer; 

35 a third transmission step of transmitting to the printer a character print command for printing the character to 

be printed without registering character image data for the character to be printed, if said registrability discrim- 
ination step discriminates that the character image data for the characterto be printed cannot be registered; and 
a control step of obtaining character image data rasterized from outline font corresponding to the characterto 
be printed and controlling said compression step, said first transmission step, and said second transmission 

40 step, to compress the obtained character image data, to transmit the character registration command to the 

printer, and to transmit the character print command to the printer, respectively, if said registrability discrimi- 
nation step discriminates that the character image data for the character to be printed can be registered. 

46. A program product according to claim 45, wherein the method further comprises a registration discrimination step 
45 of discriminating whether character image data for a character to be printed is registered in the printer, wherein 

said registrability discrimination step makes a discrimination if said registration discrimination step discriminates 
that the character image data for the character to be printed is not registered. 

47. A program product according to claim 40, wherein the method further comprises a display step of displaying a 
50 character based on the character image data rasterized from the outline font. 

48. A memory medium storing a program having code for executing a printing method, the printing method comprising: 

a registration step of registering character image data rasterized from an outline font and compressed in ac- 
55 cordance with a character registration command received from an information processing apparatus; 

a decompression step of decompressing the character image data registered in said registration step in ac- 
cordance with a character print command received from the information processing apparatus; and 
a print step of printing the character image data decompressed in said decompression step. 
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49. A memory medium according to claim 48, wherein said registration step registers the character image data with 
compression or without compression in accordance with identification information included in the character regis- 
tration command, indicating whether the character image data is compressed. 

5 50. A memory medium according to claim 49 , wherein the printing method further comprises a control step of con- 
trolling said decompression step and said print step to decompress the registered character image data and print 
the decompressed character image data, respectively, if the identification information indicates that the character 
image data is compressed, and of controlling said decompression step and said print step so as not to decompress 
the registered character image data and to print the character image data, respectively, if the identification infor- 

10 mation indicates that the character image data is not compressed. 

51. A program product having computer-readable code for executing a printing method, the printing method compris- 
ing: 

15 a registration step of registering character image data rasterized from an outline font and compressed in ac- 

cordance with a character registration command received from an information processing apparatus; 
a decompression step of decompressing the character image data registered in said registration step in ac- 
cordance with a character print command received from the information processing apparatus; and 
a print step of printing the character image data decompressed in said decompression step. 

20 

52. A program product according to claim 51 , wherein said registration step registers the character image data with 
compression or without compression in accordance with identification information included in the character regis- 
tration command, indicating whether the character image data is compressed. 

25 53. A program product according to claim 52, wherein the printing method further comprises a control step of controlling 
said decompression step and said print step to decompress the registered character image data and print the 
decompressed character image data, respectively, if the identification information indicates that the character im- 
age data is compressed, and of controlling said decompression step and said print step so as not to decompress 
the registered character image data and to print the character image data, respectively, if the identification infor- 

30 mation indicates that the character image data is not compressed. 
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